The micro total analysis system (µ-TAS) has received much attention.
Experimental
The same microchips as those used in a previous study, 7 except for interposing a silicon membrane (250 nm thickness) between the cover and bottom plates, 9, 10 were fabricated at Technology Research Laboratory of Shimadzu Corporation. The bottom plate (1.0 mm thickness) had a sample load and separation microchannels of 20 µm deep and 50 µm wide, while the cover plate (0.5 mm thickness) had ca. 1 mm diameter holes to facilitate access to the microchannels and to serve as reservoirs (R1 -R4). Four silicone rubber tubes (i.d. 2.0 mm, length 5 mm) were attached to the cover plate to make reservoir volumes larger for the electrolyte solution. 7, 8 A schematic layout of the microchip is shown in Fig. 1 . Although the three types of microchips used (Types 1 -3) had the same constructions of microchannels and reservoirs, they had a difference in the silicon membrane interposed between the glass plates (cover and bottom). Type 1 had no silicon membrane (it was the same microchip as used in a previous paper 7 ); Type 2 had a silicon membrane between them, except for the area of the mirochannel and the reservoir; and Type 3 had a silicon membrane between them, except for the area of just the microchannel.
All chemicals were of analytical grade and were used without further purification. Ion-exchanged water was distilled before use. A 25 mM CH3COOH-CH3COONa buffer solution (pH 4.5) including 6 mM 2-hydroxyisobutyric acid was prepared. Cobalt(II) nitrate was dissolved with the buffer solution, giving a sample solution. A solution prepared by dissolving luminol (1 mM) with the buffer solution was used as a migration buffer. A H2O2 solution (0.05 mM H2O2; pH 11.4) was prepared by mixing 0.5 mM H2O2, 25 mM CH3COOH, and 25 mM NaOH solutions with a volume ratio of 1:8:1.
After the channels on the microchip were filled with the migration buffer, the sample solution was placed in R1, the migration buffer in R2 and R3, and the H2O2 solution in R4, respectively. Platinum wires as electrodes were inserted into these reservoirs. A personal computer controlled the power supplies and relay device (the whole system is described in detail in Ref. 8 ). Sample plug formation was simply achieved by using a cross-shaped injector.
The sample solution, which migrated with the migration buffer including luminol, came into contact with the H2O2 solution in R4 to produce visible light. The light was detected by a photosensor module equipped in the CL detector (Model EN-12, Kimoto Electronic, Inc., Osaka, Japan), which was located under R4.
Results and Discussion
We reported microchip CE with a CL detector using luminol or peroxyoxalate reagent. 7, 8 In both cases, there must be background CL to induce base-line noise on electropherograms. When using luminol reagent, a migration buffer including luminol was electrokinetically delivered to R4 and mixed with the H2O2 solution throughout the whole analytical process. There mixing induced CL light (background CL), even though it was small, to give a base-line noise. In order to examine the influence of background CL and, moreover, to improve the S/N ratio, microchips having a silicon membrane were interposed between the cover and bottom plates, as shown in Fig. 1 (Types  2 and 3) . The silicon membrane did not transmit CL light; that is, the membrane cut off the light.
The effect of the silicon membrane in Type 2 is supposed as illustrated in Fig. 2 . CL light which goes through only the bottom of R4 (1 mm diameter circle) is detected by the photosensor module, while other CL light which goes through the side of R4 is cut off by the silicon membrane. We thought that detecting only CL light which went through just the bottom of R4 by the center of photosensor module would lead to a decrease in the background CL noise.
We obtained electropherograms of Co(II) by using Types 1 and 2 microchips, and comparing them with each other (Fig. 3) . The electropherograms showed the same CL intensities in peak heights of Co(II). However, the base-line noise of Type 2 decreased to about 1/10 of that of Type 1. This means that although the CL light which went through the side of R4 did not change the CL intensity of the peak heights, it greatly influenced the base-line noise in the absence of a Co(II) sample. A Co(II) sample of 1 × 10 -5 M, the concentration of which had been reported 7 as a detection limit in CE with a CL detector, was easily detected with an S/N ratio greater than 10.
We also designed a microchip of Type 3. We thought that in this case the S/N ratio might be greatly improved by limiting the CL detection region to only the microchannel area, not including the reservoir area. The limited region corresponded to just the mixing area of luminol and H2O2. When using a Co(II) sample solution of 1 × 10 -4 M, although the base-line noise decreased, the CL intensity of the peak height also decreased. Consequently, an improvement of the S/N ratio was not achieved by using a Type 3 microchip. ANALYTICAL SCIENCES SEPTEMBER 2001, VOL. 17 
